architecture that affects the structure and function of the arteries, veins, and lymphatics. Lymphatic, venous, arteriovenous, and combination malformations are the result of the dysmorphism. Treatment of vascular anomalies is specialized; only a few health care providers and facilities have the expertise and experience necessary to care for patients who have these anomalies.
The Vascular Anomalies Center (VAC) at Children's Hospital Boston (CHB) has an experienced multidisciplinary team of caregivers Surgical resection of the right lower extremity in an adult with severe lymphedema of the extremity required intensive coordination of multiple services and specialists because of the medical and surgical complexity of the patient's condition, massive limb size, and surgical location in a children's hospital. Early and prolonged planning was necessary to anticipate problems and provide optimal care. The patient had a successful surgical outcome, improvement in medical comorbid conditions postoperatively, and improvement in the quality of life upon discharge. This coordinated effort will be used in the future as a template for patients with complex conditions whose care requires lengthy planning and involves multiple services and specialists. (Critical Care Nurse. 2011;31 [4] : [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] his inability to ambulate or leave his home to work and in his almost total social isolation. A series of surgical resections was planned to restore the patient's physical functioning to a more normal level. The first extensive surgical resection was planned for 2007, and because of the patient's body habitus, comorbid conditions, and surgical risks, preparation for the resection involved an intensive coordination of multiple services and specialists to provide the optimal care possible.
Overview of Lymphedema
The lymphatic system plays a key role in regulating the flow of fluids and proteins between the tissues and the general circulation. The lymphatic vessels collect fluid, white blood cells, proteins, and particulate matter that have leaked out of the capillaries into the interstitial space. Lymph fluid then flows to the lymph nodes, which act as filters. The fluid is transported to the circulatory system routed through the lymphatic duct and the thoracic duct to the right and left subclavian veins. The thoracic duct drains lymphatic fluid from the left side of the body, the right side of the abdomen, and the right lower extremity. The lymphatic duct drains the right side of the head and neck, the right upper extremity, and the right side of the chest. 1 Lymphatic fluid is moved by intrinsic contractions of the lymphatic vessels or by extrinsic compression caused by external tissue forces such as skeletal muscle contractions. Unfortunately, the physical, cellular, and molecular regulation of lymphatic muscle contraction is not completely understood, and further research into these processes is ongoing. 2 Improper development, obstruction, or damage of the lymphatic vessels can result in excess fluid in the interstitial spaces and soft tissues, resulting in lymphedema. In time, the lymphedema can lead to inflammation and a stiffening or fibrosis of the affected tissues. 3 Lymphedema is a chronic condition 4 that can occur anywhere within the body, but it is more common in the extremities, especially the lower extremities, 5 most likely because of dependency. Lymphedema can cause an array of problems, including infection, decreased limb function, and psychosocial morbidity. 5, 6 
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Lymphedema affects both sexes but is more common in females. 7 Two types of lymphedema exist: congenital and acquired. Congenital lymphedema arises from abnormal prenatal development that leads to either hypertrophic or hypotrophic lymphatic vessels. 8 No solid base of scientific evidence explains what causes the occurrence of these abnormal lymphatics. Congenital lymphedema can become evident in early childhood as painless swelling in an extremity. More often, however, it does not become evident until early puberty; this condition is termed lymphedema praecox. 7 Lymphedema praecox is not fully understood, but it can occur parallel to the hormonal changes of puberty. Acquired lymphedema occurs after a surgical procedure or infection. It is common in cancer patients after resection of a tumor, radiation therapy, or other treatments that injure the lymphatic vessels. 4 Most lymphedema is diagnosed on the basis of a patient's history and physical examination. Age at onset, a history of trauma or surgery, and travel to developing countries are important pieces of information to aid in making the diagnosis. Physical examination typically shows diffuse edema that includes the hands or feet, is nonpitting, and is not painful. The most frequently used imaging method for confirmation of the diagnosis is lymphoscintigraphy. First-line treatment for lymphedema is implementation of conservative measures to improve lymphatic flow, including daily exercise, compression garments, elevation of the affected body part, compression pumps, and massage. Meticulous skin care is also encouraged to keep the skin conditioned and to prevent infection. Successful treatment needs to be started early and remain consistent through the patient's lifetime. Maintenance of ongoing treatment can be difficult. Compression stockings can be cumbersome and uncomfortable. Massage and skin care may be difficult for patients to perform independently if the affected limb enlarges over time because of stasis of interstitial fluid. The motivation to continue with these conservative measures can be lost if a patient observes only gradual improvement or even progression of the lymphedema. 9 Staged surgical resection is still the most common operative option. 6 With this approach, lymph production is decreased by removing the bulk of the affected subcutaneous tissues, and lymphatic flow is improved by compressing the area as the skin is pulled taut again. 5 Surgical resection may be considered when a patient has recurrent episodes of cellulitis or when the affected limb becomes so large that it impedes a patient's ability to function. 6 Resection of the lower extremity can involve staged operations with a distal to a proximal approach. Usually, if the entire extremity is involved, the calf is debulked first, and then the thigh, and finally the buttock. Each resection is followed by a monitored postoperative period in which the surgical incision area continues to be drained by using Jackson-Pratt or bulb drains for several weeks to months to promote wound integrity. Wound issues such as dehiscence are common because the operative site is closed over an area of abnormal tissue with less than optimal blood flow. Postoperatively, patients are asked to continue conservative measures to attempt to control the lymphedema. 7 Just as devastating as the physical complications of lymphedema are the psychosocial impacts of living with the condition. In a study 10 that compared quality of life between breast cancer survivors with and without lymphedema, issues such as loss of self-confidence, feelings of lack of control, psychological distress, poor body image, and economic concerns were described. As the condition progresses, many patients move from having an active, socially involved life to becoming physically inactive and isolated. In addition, they may become depressed. 11 As the affected limb enlarges, the skin may weep lymphatic fluid or ulcerate, causing chronic wounds. Lymphatic fluid can be quite malodorous, making social situations difficult and embarrassing. Patients with lymphedema can feel as if they are losing control of their lives to the condition. 9 Patients living with lymphedema face great personal challenges. These patients can benefit from a supportive environment at home as well as in outpatient and inpatient settings. Nurses must understand the physical manifestations and medical complications associated with lymphedema as well as the psychological and social ramifications involved. Educating health care providers about the complexities of lymphedema is an important component of helping patients who have this abnormality. The following case study illustrates the impact lymphedema can have on a patient and on the providers who provide care for the patient.
Case Study
Our patient was a 32-year-old man. His parents had both died at an early age, and he was subsequently cared for by his older sister. He had no family history of vascular anomalies. He was married and living with his wife. They had no children. The sole financial support for the family came from his wife's job; the patient had been unable to work for some time because of his medical status. The patient's wife, sister, and nephew were his support system, along with a few friends; all were advocates for him regarding his health problems.
The patient had a long history of congenital lymphedema of the right lower extremity; swelling had been present at birth. During his childhood, he was compliant with the primary recommendation for use of a compression garment to control the soft tissue swelling. While a young teenager, he stopped using the compression garment because of concerns about its appearance. Subsequently, he experienced progressive enlargement of the entire right lower extremity, from the buttock to the toes, with involvement of the scrotum and penis. In September 2005, the patient was scheduled for surgical resection of the soft tissue overgrowth at a Midwestern hospital. However, angiography revealed massively enlarged vessels in the pelvis and right lower extremity ( Figure 4) . Resection of the soft-tissue overgrowth was not deemed possible because preoperative embolization of the massive multiple feeding vessels throughout the entire extremity was not considered feasible. Amputation of the leg, most likely requiring a hemipelvectomy, was recommended. During planning for the amputation, the patient began to experience dyspnea, overall muscle wasting, and activity intolerance due to the cardiac strain caused by the massive lymphedematous extremity. His cardiac status continued to deteriorate, with enlargement of the right side of the heart and congestive heart failure, as indicated by electrocardiography (ECG) and echocardiography, and the planned amputation was canceled because of concerns about the safety of general anesthesia.
The patient was then referred to the VAC at CHB and was examined in May 2006 at the center. At that time, he was still ambulatory and was using crutches. His ambulatory status allowed him to fly on a commercial airliner; however, the odor from the ulcerated areas on his right leg resulted in complaints from other travelers. Intervention and advocacy by the VAC nurse practitioner were required to secure a seat for the patient to return home.
The patient's condition was reviewed at one of the VAC weekly multidisciplinary conferences. The group of specialists included a general surgeon, a plastic surgeon, an interventional radiologist, an orthopedic surgeon, and a hematologistoncologist. The group agreed with the diagnosis of massive congenital lymphedema and recognized the debilitating nature of the abnormality. The recommended treatment was serial resections to decrease the massive soft-tissue bulk of the leg and restore more normal function. The first resection was planned for February 2007. The specialists were aware that a hip disarticulation amputation might be necessary if uncontrollable severe blood loss occurred during the operation. They anticipated that the patient would require preoperative consultations with multiple services.
Before the patient's arrival in Boston, he was hospitalized twice in a hospital near his home, in December 2006 and January 2007, for pulmonary edema, cardiomegaly, anemia, and atrial fibrillation. He was bedridden, as he had been at home since his visit to the VAC in May 2006. His weight had increased to 225 kg (495 lb), primarily because of the massive size of his right lower extremity. He was being treated with multiple cardiac medications, an anti coagulant, antibiotics for cellulitis in the lymph edematous extremity, and medical therapy for depression diagnosed during hospitalization.
Upon discharge from the hospital near his home, he continued to be followed up by the local visiting nurses, primarily for treatment of multiple partial-and full-thickness wounds of the right lower extremity, a consequence of the size of the extremity in conjunction with the abnormal lymphatic vessels.
Development of the Plan of Care
Interdisciplinary planning for the hospitalization of the patient at CHB began once the scheduled surgery date was known. Overall planning was coordinated by a nurse practitioner in the VAC.
In early December 2006, all services and providers who would need to be involved in the care of the patient were contacted. An early January 2007 interdisciplinary meeting was scheduled. At the first meeting, discussion centered on preoperative testing, evaluations, and consultations (Table 1) . Potential intraoperative needs were also considered, including special surgical equipment, staffing, and care of significant fluid deficits related to the patient's size and comorbid conditions, including pulmonary edema, cardiomegaly, anemia, and atrial fibrillation. Anticipated postoperative needs, including rehabilitation, were also addressed. The wound care nurse practitioner contacted the patient and the patient's wife at home to obtain more detailed photographs of the patient's skin so that appropriate wound care techniques could be started by the visiting nurse in the patient's home to optimize the condition of his skin before admission to CHB. Each service began its own individual planning processes for meeting the patient's varied needs, including preoperative, operative, and postoperative issues. Communication was maintained from each service to the VAC nurse practitioner who was coordinating the planning process. The general surgeon estimated that 200 units of blood would be needed during the surgery. The CHB blood bank immediately contacted the Boston affiliate of the American Red Cross and other blood banks throughout Massachusetts and Rhode Island about the availability of blood and blood products estimated to be necessary both for the surgical procedure and postoperatively. A total of 167 units of blood, 100 units of fresh-frozen plasma, and 120 units of cryoprecipitate were acquired.
The cardiology planning process began with review of the patient's December 2006 ECG and echocardiograms, the laboratory studies from his recent hospitalizations, and his medications. The ECG showed atrial fibrillation with a ventricular rate of 180/min, right ventricular strain with right axis deviation, prominent R wave in V 1 , and deep S waves in V 5 and V 6 . The echocardiogram showed a left ventricular ejection fraction of approximately 55%, normal left ventricular dimensions, a dilated right ventricle, a dilated right atrium, mild right ventricular systolic dysfunction, a dilated left atrium (5 cm), no pericardial effusion, and moderate tricuspid regurgitation with right ventricular pressure of approximately 65 to 70 mm Hg. These findings were suggestive of pulmonary hypertension. An inpatient cardiology evaluation was planned for the day of admission, as well as a chest radiograph, ECG, echocardiogram, and hemodynamic right-sided heart catheterization. We anticipated that the patient might also need computed tomography for detection of pulmonary embolism, and pulmonary vasoreactivity testing with nitric oxide.
The hematology service reviewed the results of patient's January laboratory tests obtained when he was still taking warfarin. The D-dimer level, 2.00 μg/mL (reference range, <0.40; to convert to nanomoles per liter, multiply by 5.476), and the prothrombin time, 17.6 seconds (reference range, 9.5-11.9), were both elevated. The patient's fibrinogen level was normal at 440 mg/dL (reference range, 222-476; to convert to micromoles per liter, multiply by 0.0294). The international normalized ratio was 1.9 (reference range, 0.9-1.1). Consideration of the best anticoagulation medication to be used preoperatively after the patient's admission resulted in a decision to use a heparin infusion because of the patient's size and because the weight of the lower extremity alone created uncertainty about the volume of distribution of any anticoagulant or the possibility of the medication staying in the unusual third space created by the large lower extremity. The hematology service planned an initial inpatient consultation for the day of admission. The CHB social workers who participated in the planning contacted the patient at home before his arrival in Boston to discuss his understanding of the planned hospitalization, procedures, and possible outcomes. The patient's primary support person at home was his wife, and they were both excited about the planned operation because they thought it was the only hopeful option they had had for years. The couple understood that despite the patient's age, the extreme lymphedema dictated care at a pediatric facility that could offer expertise in vascular anomalies. The patient discussed his faith in God and the importance of hope and positive thoughts and asked to meet with the hospital's chaplains during his stay. His wife knew that she would only be able to stay in Boston for the first postoperative week before returning home to work.
Several services and providers began a more extensive care planning dictated by the complexity of the patient's care needs and his physical space requirements. Services and providers included perioperative services, the intensive care unit (ICU), and the wound care nurse practitioner.
Planning for Perioperative Services
Delivery of nursing care to surgical patients in the perioperative environment at CHB are based on the nursing process and the Standards, Recommended Practices, and Guidelines 12 of the Association of Operating Room Nurses. Perioperative nursing practice involves preoperative assessment of the patient and the patient's family, planning of care, implementation of intraoperative nursing care, and evaluation of the care delivered. Patient-centered care is used as the framework. Communication and collaboration among all team members are necessary to ensure the delivery of safe, quality patient care.
Perioperative registered nurses on the general surgery team were informed about the patient's complex medical condition. Before the date of surgery, many multidisciplinary meetings were held to discuss the patient's coexisting medical conditions and potential complications that might affect outcome and recovery. Meeting attendees included surgeons, anesthesiologists, nurses, clinical assistants, a product industry representative, and other specialists involved in the perioperative process.
Although perioperative services at CHB regularly provide nursing care to adult patients, this patient's resection presented many challenges related to his complex medical condition and his psychosocial needs (Table 2) . Several major concerns were related to care in the operating room. First, the massive size of the affected limb created problems with stable positioning of the patient on the surgical table to prevent intraoperative injury. The availability of appropriate equipment, such as surgical table side attachments, a footboard, and transfer apparatus, was critical. Because of the massive size and vascularity of the affected limb and the resultant fluid deficits, the possibility of severe intraoperative hemorrhage was a major concern. In addition, the marked possibility of emergent amputation or death would have to be addressed with the patient and his family before the surgery.
The expected length of the surgical procedure was unknown. Therefore, the decision was made to have full perioperative nursing staff coverage available for 24 hours. A time schedule was developed to ensure optimal nursing coverage. Perioperative registered nurses and surgical technicians were scheduled for 8-hour shifts, with a minimum of 4 registered nurses available during each shift. A perioperative registered nurse and a surgical technician were assigned as scrub nurses.
Knowledge about the patient and his needs several months before the planned surgery date allowed the surgical team to be adequately prepared. Through collaboration, the surgical team was able to develop an individualized plan of care so that safe and high-quality patient care could be provided perioperatively.
Planning for Wound Care
The wound care nurse practitioner was consulted by the VAC nurse practitioner in the months before the patient's admission in anticipation of the complex skin and wound care challenges. The wound care nurse reviewed photographs of the patient from his VAC visit in March 2006. She contacted the patient and his visiting nurses. The visiting nurses described his open wounds and the purulent odor that permeated his home, making it impossible for visitors to stay longer than a few minutes.
The surface areas of the patient's right lower extremity, buttocks, perineum, and groin were covered with thick verrucous tissue with multiple deep folds and fissures and had open wounds that bled and oozed lymphatic fluid. In conjunction with the patient's overall size and the size of the affected leg, these conditions created many wound care challenges. The patient's wound healing potential was affected by his poor nutrition, anemia, congestive heart failure, respiratory compromise, and immobility. His partial-and full-thickness wounds were extensive, and most were covered by liquefying eschar and infected with multiple organisms, including Peptostreptococcus, Bacteroides fragilis, Staphylococcus aureus, and Pseudomonas aeruginosa. Moving and having his right lower extremity and buttock touched were very painful for the patient. This situation created particular challenges in cleaning the wounds and changing the dressings.
The wound care nurse practitioner provided recommendations to the visiting nurses for control of the odor associated with the lymphedema, including placing pans of lemon-scented kitty litter throughout the patient's house that could be changed frequently, using of spirits of peppermint on the inside of surgical masks, and chewing cinnamon gum during the dressing changes. The nurse practitioner recommended using silver-impregnated high-absorbency dressings covered with high-absorbency burn dressings that could be wrapped around the entire affected extremity. Astringent soaks for open weeping skin and topical lubricants for severely dry areas were also recommended. The goal preoperatively was to enhance the wound environment before the patient's admission to CHB so that once he was hospitalized, the nurses could adapt and improvise other wound management 
Potential for alteration in body temperature

Intraoperative nursing interventions
Allow time for the patient to verbalize fears and concerns Communicate these fears and concerns to the surgical team in the multidisciplinary meetings held before surgery Perform a preoperative visit and explain what is going to happen on the day of surgery Explain transfer directly from the operating room to the intensive care unit, where he will recover postoperatively Inform the patient and his family about the surgical liaison nurse Assist anesthesiologists in monitoring urinary output and blood loss Have blood and blood products readily available in the operating room Assist the anesthesiologists with the placement of peripheral venous catheters Assess and document skin integrity before surgery Consult with an industry representative about side attachments and a footboard for the operating room bed before surgery Consult with perioperative nurses working in a bariatric unit in an adult hospital Discuss methods for transferring the patient from his bed to the operating room bed and back to his bed at the end of the procedure in a safe manner
Confirm that needed supplies and equipment are sterile and available before the patient enters the operating room Monitor patient's temperature throughout the procedure Place temperature-regulating warming blankets intraoperatively to maintain the patient's body temperature Consult with the anesthesiologist and adjust room temperature as needed to maintain the patient's body temperature strategies to decrease the chance of postoperative infection.
Planning in the ICU
During the initial planning for the patient's hospitalization, care providers realized that because of his poor cardiac status, he would require ICU level care before the surgical procedure. An initial ICU team planning meeting was held in early January 2007 with members of the surgical team, the wound care specialist, the ICU clinical nurse specialist, and the ICU nursing team members.
The clinical nurse specialist worked with the wound care nurse practitioner to order an appropriate bariatric bed to support the girth of the patient's affected leg as well as support supplies, including skin care products. A KCI BariAir bed (KCI Medical Ltd, Langford Locks, Kidlington, United Kingdom) was ordered because it could be easily moved into a chair position and was considered more convenient for transporting the patient. Highabsorbency burn pads were ordered to place under the affected leg to wick moisture. In addition, 12 × 12 sheets of silver-impregnated antimicrobial dressing were ordered to dress the patient's chronic leg wounds. One limitation noted by the ICU team was a lack of adaptive devices available in the ICU, such as ceiling-mounted lifts. An airassisted lateral transfer system was ordered to facilitate transfer in and out of bed for the many preoperative procedures planned. The ICU clinical nurse specialist also consulted with adult ICU care experts in the area for recommendations to maximize the quality of care of this unique patient.
The ICU clinical nurse specialist assembled a primary nursing team. One of the team leader's first tasks would be to get to know the patient and to assess his knowledge level, learning style, level of anxiety, and hopes and expectations for the hospitalization.
Preoperative Evaluations, Tests, and Procedures
After the patient's discharge from his local hospital in late January, the process for insurance approval and plans for transportation to Boston were solidified. Because of his size and immobility, the patient and his wife were flown to Boston on a medical transport plane, and in-flight nursing care was provided because of the patient's congestive heart failure.
The patient was admitted to the ICU at CHB. The next 5 days were spent preparing him for his operative procedure. He underwent preoperative evaluations with the hematology, cardiology, wound care, and anesthesiology services. He had a series of planned preoperative diagnostic tests to assess heart and lung function, including ECG, echocardiogram, right-sided heart catheterization, and pulmonary function tests. Chest radiography revealed cardiomegaly without definite underlying lung disease. The patient was in high-output heart failure complicated by atrial fibrillation. He had both systemic and pulmonary hypertension. Preoperative diuresis was planned to optimize his hemodynamic status. The dose of β-blocker he was taking was sufficient to provide heart rate control for atrial fibrillation but still allow sufficient heart rate to maintain cardiac output. In anticipation of possible marked intraoperative bleeding, the cardiologist suggested using percutaneous, catheter-based balloon occlusion of the right lower extremity during the procedure. The cardiologist also recommended that a pulmonary artery catheter be placed at the same time as the arterial catheter to determine the effect of arterial occlusion on the patient's hemodynamic status.
The patient underwent multiple interventional radiology procedures in preparation for surgery, including placement of an inferior vena cava bird's nest filter, a right internal jugular central venous catheter, a left internal jugular central venous catheter, a pulmonary artery catheter, a peripherally inserted central catheter into the left basilic vein, a rapid infusion catheter into the right basilic vein, and an occlusion balloon into the right external iliac artery.
The patient and his wife met with the pediatric advanced care team, a group of health professionals who provide guidance on treatment choices to patients, patients' families, and the primary care team. The marked risks associated with surgery, the decision by the patient that his wife would act as his health care proxy, and family support during his surgery and hospitalization were discussed.
The wound care nurse practitioner visited the patient shortly after his admission to the ICU and spent the first day of the admission cleaning every open wound and organizing a cart of wound care supplies, including silver-impregnated sheets for the moist folds and fissures and bacitracin and dressings with step-by-step illustrated instructions for the nursing staff. She assisted with the patient's transfer to the bariatric bed ordered to accommodate his girth and weight.
When care providers noticed that the patient's speech was barely audible, he was evaluated by the otorhinolaryngologist. The results indicated that the patient had left true vocal fold paralysis causing dysphonia, dysphagia, and, most likely, aspiration of thin liquids. This finding did not delay the planned surgery. Future treatment of the vocal fold paralysis postoperatively was discussed with the patient.
The hematology service planned to change the patient's treatment with warfarin to treatment with heparin perioperatively. The plan was to give an intravenous bolus of heparin of 80 U/kg and then 18 U/kg per hour by continuous intravenous infusion. The therapeutic goal was 0.3 to 0.5 U of heparin per milliliter of plasma or a partial thromboplastin time of 60 to 80 seconds.
Pain was also a major problem. Because of massive size of his right lower extremity, the patient could not readily change position, and the inability to move resulted in muscle soreness. His right foot was extremely sensitive to touch, and skin care was painful. He had multiple areas of skin breakdown and cellulitis that required care. He was followed up by the pain service team.
At the time of admission, the patient looked generally cachectic except for the massive right lower extremity. Evaluation of his nutritional status indicated that he had malnourishment associated with the massive enlargement of the right lower extremity and heart failure. Tube feedings were begun in the days preceding the surgery, but because of the restraints associated with the need for multiple preoperative procedures, he was given a full diet and liquid nutritional supplements.
Postoperative Hospitalization
The patient underwent massive excision of the lymphedematous soft tissue of his right anterior thigh, knee, and calf regions with extensive adjacent tissue advancement flap closure of the thigh, knee, and calf regions in an operation that lasted almost 11 hours and required 41 units of blood products (Figures 5  and 6 ). Upon completion of the surgical procedure, the patient was transported to the ICU while still intubated and sedated.
Intensive Care Unit
The patient returned to the ICU with multiple postoperative problems, including unstable blood pressure, pain, hypothermia, and massive output from the surgical drains (2-5 L/24 hours) requiring active volume replacement. A 7.5F pulmonary artery catheter was placed before the operative procedure in the left internal jugular vein for hemodynamic monitoring perioperatively and postoperatively. Initial postoperative values included cardiac output 8 L/min, pulmonary artery pressure 64/18 mm Hg (mean arterial pressure, 37), blood pressure 118/48 mm Hg (mean arterial pressure, 66), and mixed venous oxygen saturation 75%. Body temperature on arrival was 34.8ºC, and heart rate was 100/min (atrial fibrillation). The patient was actively rewarmed by using a forced-air warming blanket. Shortly after arrival in the ICU, the patient became hypertensive, with blood pressures as high as 161/102 mm Hg (mean arterial pressure, 119). The elevated blood pressure was attributed to pain. The patient rated his pain as a 10 out of 10 crushing intermittent pain in the right lower extremity. Despite the patient's massive weight, his ideal body weight was 70 kg, so he was given intravenous rescue doses of fentanyl 75 μg and midazolam 3 mg until he was comfortable, and then continuous infusions at the same doses were started. Blood pressure after the initial interventions was 131/59 mm Hg (mean arterial pressure, 70). During the next 3 days, the infusions were increased to fentanyl 130 μg/h and midazolam 5 mg/h to manage the patient's pain and to maintain intubation. On postoperative day 3 the patient was obtunded and had a score of 4T (tube in place/intubated) on the Glasgow Coma Scale. The sedative infusions were discontinued for several hours until the patient was arousable and then were restarted at 50% of the original doses. The patient continued receiving fentanyl and midazolam infusions for the duration of intubation, which was 10 days.
On postoperative day 1, new swelling of the right upper extremity and the neck developed. Ultrasound confirmed an occlusive thrombus in the right basilic vein from its bifurcation with the brachial vein down to the mid-biceps region, where it was reconstituted. The patient also had a nonocclusive thrombus in the right axillary and right internal jugular veins. He was given 40 mg of low-molecular-weight heparin subcu taneously every 12 hours. When plasma levels of low-molecularweight heparin remained nondetectable after several dose increases, a heparin infusion was started.
Five bulb drains had been inserted into the wounds and were being used with continuous low wall suction. The first postoperative night the output of the drains was 1750 mL of serosanguinous fluid. The drainage fluid was replaced with 0.5 mL of 5.0% albumin for every 1 mL of drainage fluid. During the next 3 postoperative days, drainage increased to approximately 10 L/d. The nursing staff had to measure and replace the patient's output on an hourly basis. The patient's surgical wound was managed by the plastic surgery team. Every 2 to 3 days the team performed a bedside debridement and redressing of the surgical wound. Because of the patient's poor nutritional state, the wound initially healed poorly. Use of a vacuum-assisted wound closure beginning on postoperative day 16 made care easier by containing the massive amount of drainage from the wound.
After the initial postoperative period, the patient's chronic problems continued to be addressed in the ICU, including the vocal cord paralysis, impaired nutritional status, thrombosis, skin care needs, atrial fibrillation, depression, and delirium (Table 3) . Although only part of the lymphedematous leg was resected, marked improvement of the lymphedema in the right buttock occurred. The patient's cardiac status also markedly improved, and the volume burden on his heart decreased. Twenty days after his operation, the patient was transferred to a second specialty bed, in part to obtain an accurate postoperative weight. His weight was down to 125 kg (275 lb), a loss of approximately 105 kg (230 lb).
An important nursing care issue during the patient's postoperative ICU stay was his psychosocial status. The nursing team leader perceived him as quiet and polite but withdrawn and particularly dependent on his wife. In the early days in ICU, a plan was developed with the patient's primary nurses to help him improve his physical strength and develop care independence. Workstations were set up around his bedside to assist him in self-care. He had handheld controls for his bed and a trapeze to assist with repositioning, either alone or with assistance from the nursing team. He had 3 bedside tables, each with a function: personal care, creature comforts, and eating. The patient was encouraged to choreograph the physical layout of his space. He seemed to enjoy this level of autonomy. He was also given a cordless telephone to call his family whenever he desired, and he had a call bell for assistance.
Another nursing challenge was protecting the patient's dignity. He had an end room in the ICU to minimize traffic flow by his room. The size, sight, and odor of his right lower extremity evoked strong visceral responses from the staff. Staff members were sometimes visibly uncomfortable in his room, and some even felt sickened by the odor. The patient was aware of these reactions, and he was self-conscious and quiet when he knew that people were uncomfortable. The nursing team leader became keenly aware of hallway traffic and made sure that people were respectful and exercised common sense and respect. If someone was entering the patient's room for the first time, the team leader would bring the person into the nursing workstation and frankly inform him or her of what he or she might experience upon entering. The team leader described the sights, odors, and even sounds and then described the patient as a person-his personality, his sense of humor, and his favorite things. The nurse entered the room with anyone new to the patient and introductions were made. The patient expressed his appreciation for the team leader's efforts and the nurse's ability to expect and receive respect for him.
Transfer From the ICU
Postoperatively, the patient required daily complicated wound care that often involved 2 or 3 nurses. The wound care nurse practitioner continued her involvement as the patient moved from the ICU to the surgical unit 6 weeks after his operation. She helped prepare the bedside nurses for the challenge of managing the patient's wounds. The patient never had a pressure ulcer during his prolonged hospitalization, and the deep and foul-smelling preoperative leg wounds improved. The patient required a skin graft over the open surgical wound 6 weeks after the operation (Figure 7) .
The patient continued to make slow progress and was transferred to a hospital near his home in midApril 2007, more than 2 months after his admission to CHB, for ongoing recovery that required medical therapy (Table 4) , cardiac monitoring, and physical therapy.
Discharge Status
After discharge home, the patient was able to ambulate by using a walker, and he received physical therapy so that he could bend the affected knee, sit in a car, and be able to travel away from his home (Figure 8 ). Our long-term surgical plan was 4 or 5 additional debulking operations to sculpt the leg into a more normal size and shape. By mid-2008, the patient's mobility was again decreasing, but he stated that he did not want to continue with the planned debulkings because of the extended recovery time involved. He requested conference review by our specialists to discuss the possibility of amputation. We agreed, but insurance coverage was limited to amputation at a hospital in his home state. In March 2009, the patient underwent a right hip disarticulation at a medical center close to his home. He was discharged home from the hospital after 6 months and is currently continuing his recovery at home.
Conclusion
The perioperative care of this adult patient in a pediatric hospital involved a series of challenges, including coordination of multiple services for an extended period of planning and inpatient hospitalization. Introduction to the patient, clinical evaluation, and an understanding of his severe lymphedema were accomplished by means of his visit to the VAC. This visit gave our team first-hand knowledge of the difficulties and potential problems that would be associated with his planned surgical resection and set the stage for preoperative evaluations and testing. Communication with the providers in his home state and access to his medical records from initiation of the referral to his admission to CHB kept us informed about his preoperative progress and changes in his health status. Direct telephone contact with the patient by various services before his arrival in Boston was essential for care planning and allowed us to begin preoperative wound care while the patient was still at home. Emphasis on a safe and complication-free operative period was essential because of the patient's unusual body-weight concentration in a single limb and was accomplished by detailed planning and well-researched equipment decisions. Success in patient care is measured in multiple and varied ways, both subjectively and objectively. Our patient was ill on arrival and underwent a complicated operation and prolonged postoperative hospitalization. Our planning process involving multiple services resulted in important information gleaned from preoperative testing and evaluation and helped our team provide safe and informed intraoperative and postoperative care. The patient was discharged home with reduction in the size of his severely lymphedematous lower extremity, improved cardiac status, and positive changes in his quality of life. CCN
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